Release of iron from ferritin and deoxyribose degradation were caused by alloxan in the presence of reduced glutathione(GSH).Superoxide dismutase,catalase,diethylenetriaminepentaacetic acid and hydroxyl radical scavengers such as mannitol and benzoate inhibited the degradation of deoxyribose in the alloxan-GSH system,suggesting that hydroxyl radical was generated in the alloxan-GSH system in the presence of ferritin.Iron released from ferritin may catalyze hydroxyl radical generation via the Haber-Weiss reaction.However,the inhibition of the iron release from ferritin in the alloxan-GSH system required a large amount of superoxide dismutase.These results suggest that the iron release from ferritin in the alloxan-GSH system is not primarily due to superoxide.These findings may help to explain the precise mechanism of alloxan toxicity.
Alloxan specifically damages fl-cells in pancreatic islets. ' The deleterious effect of alloxan can be blocked by a number of hydroxyl radical-reducing agents including superoxide dismutase(SOD),catalase,the iron-chelator diethylenetriaminepentaacetic acid(DETAPAC) and some hydroxyl radical scavengers. '1) On the basis of these findings, the toxic action of alloxan has been related to generation of hydroxyl radicals(HO')in vivo or in vitro. When alloxan is exposed to reducing substances under aerobic conditions,a redox cycle is formed between alloxan and its reduced analogue dialuric acid.12)Superoxide(O-2)and hydrogen peroxide(H2O2)are produced during the autoxidation of dialuric acid.12)Iron catalyzes the reaction of HO generation from and H2O2(Haber-Weiss reaction).") However,the possibility has not been explored that iron within cells participates in the diabetogenic action of alloxan.Most intracellular iron except for heme iron is stored within ferritin,a large multisubunit protein in which iron is stored as ferric micelles.")Release of iron from ferritin requires reduction of the ferric iron. 15) Evidence for iron release from ferritin by alloxan would cast light on the role of ferritin in the alloxan toxicity.Therefore,we examined the interaction of alloxan with ferritin.The present study indicates that alloxan in the presence of glutathione(GSH)is able to release iron from ferritin, and HO*is generated in the alloxan-GSH system. 
Results and Discussion
Iron Release from Ferritin by Alloxan in the Presence of GSH
As shown in Fig.1 ,when ferritin was incubated with alloxan in the presence of 0.3 mM GSH,absorption at 530 nm,caused by formation of bathophenanthroline-Fe2+,increased with time,indicating that iron in ferritin was reductively released.Iron release from ferritin was dependent on alloxan concentration in the range from 0.01 to 0.10 mm.Little increase in absorption at 530 nm was observed when ferritin was incubated with GSH(0.3 mM)alone.It is likely that GSH reduces alloxan but does not release iron from ferritin in the reaction system. The reaction system consisted of 3.0 ml of 10 mm phosphate buffer containing 0.15M NaC1,2 mm deoxyribose,ferritin(0.3 mg/ml),0.1 mm alloxan and 0.3 mm GSH.Hydroxyl radical reducing agents were added to the reaction system before initiation of the reaction.After incubation for 5 min at 37 C.formation of TBA-reactive products was measured.Other conditions were the same as in Fig.2 Table  II. inhibited by addition of 10 pg/ml SOD(data not shown).Thus,the amount of SOD required for inhibition of iron release from ferritin in the alloxan-GSH system is much more than that in the hypoxanthine-xanthine oxidase system.It was demonstrated that O2-generated by xanthine-xanthine oxidase could directly reduce ferritin iron.151 If iron release from ferritin were due to only O-2,the amount of SOD required for inhibition of the reaction would be independent of the source of O.SOD was almost active in the alloxan-GSH system as described above.Therefore,iron release from ferritin might be not due primarily to O-2in the alloxan-GSH system.
As shown in Table III ,the rate of iron release from ferritin induced by alloxan-GSH was dependent on ferritin concentration,and SOD inhibited the reaction by about 30%under aerobic conditions.Under anaerobic conditions,iron was more rapidly released from ferritin in the alloxan-GSH system but SOD had no effect.These results suggests the indirect action of O-2on ferritin.
Langercrantz and Yhland21)have demonstrated that alloxan undergoes one-electron reduction by GSH to form the alloxan radical.On the other hand,Winterbourn22)indicated that a large amount of SOD was required for inhibition of cytochrome c reduction when a small amount of alloxan(0.2-1.0 mm)was added to a xanthine-xanthine oxidase reaction system and she assumed that the alloxan radical would be produced by interaction of alloxan with O-2.If alloxan radical is produced in the alloxan-GSH system,it may directly release the ferritin iron.SOD may indirectly inhibit the iron release from ferritin.More studies are required to examine the involvement of O-2and alloxan radical in the reaction of iron release from ferritin.
